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F E R M I L A B :  A N  “ A R T I S T S ’  C O L O N Y ”  O N  A  G R A N D  S C A L E 

S H E L T E R  ·  C L O I S T E R 

C I T Y  ·  B A Z A A R 



M E M O S  F O R  T H E  N E X T  M I L L E N N I U M

Introductory Remarks at the 1999 Fermilab Users Meeting

C H R I S  Q U I G G

I T  I S  1 9 9 9 ,  and only a few brief moments stand between us and a
New Millennium. The Law of Conservation of Energy teaches us that the
millennium is a purely arbitrary designation. But while Nature’s laws are
invariant under translations in time, human events frame our human
perceptions. In human terms, the millennium about to end has seen the
flowering of modern languages—among them, mathematics—and of the
natural philosophy that has explored the expressive, cognitive,
metaphorical, and imaginative possibilities of these languages.

D U R I N G  T H I S  M I L L E N N I U M  we found the courage to
reject Authority. We learned instead to listen to Nature by doing
experiments—our inheritance from Galileo, Newton, and the eighteenth-
century gentlemen of the Royal Society of London. Organized scientific
communication arose through journals and electronic archives, through
scholarly exchanges and Users Meetings, and fostered a transnational
scientific community with shared values, standards, and aspirations.

P E R H A P S  I T  I S  A  S I G N  of our millennium’s end that
postmodernist voices proclaim a retreat of science into metaphysics—
citing as evidence the received wisdom that so-called Theories of
Everything can never be tested. Perhaps it is a sort of millennarian
giddiness that leads some of our own colleagues to invite such
misjudgments by announcing that we—or at least they—have become so
advanced in our thinking that experiment is now superfluous. Perhaps the
calendar also influences those lesser pessimists who are certain that particle
physics is over because it is too costly, or too difficult, or too remote from
common experience.

I  D O N ’ T  H A V E  M U C H  P A T I E N C E  for that sort of
cynicism. The end-of-science voices are wrong on every count. The plain
and remarkable truth is that ever more questions—including some that
previously seemed to be “metaphysical” questions—come within the reach
of science with each passing day. In the midst of a revolution in our
perception of Nature, the successes of particle physics have brought it
closer to everyday life than ever before. We have begun to see with newly
appreciative eyes the beauty, symmetry, and logic of the natural world.

T H E  Æ S T H E T I C  S C I E N C E  A P P R O A C H  embodied
in string theory has much to recommend it, and the noblest aspirations of
its practitioners are the same as ours: to comprehend a real physical
universe. My confidence in the future of experimental science—and of
particle physics—consists in the knowledge that there are some precious
things that only experimental science—and only particle physics—can
give us. It is an extraordinary joy for me to be at Fermilab today among
friends and colleagues whose optimism, curiosity about the physical
world, and energetic devotion to experimental science will help realize the
T R U E  P R O M I S E  O F  T H E  N E W  M I L L E N N I U M .



S C I E N C E  T H R O U G H  T H E  M I N U T E  P A R T I C U L A R  … 
examining the very specific to uncover the larger truth that lies behind it



The CMB sky over Mt. Erebus.  In this fanciful picture, the CMB 
sky looms behind the prelaunch preparations of BOOMERANG.  
The BOOMERANG images of the early universe have been over-
laid onto the sky to indicate what size that the fluctuations would 
appear if a standard 35mm camera were sensitive to microwave 
light.  The color map of the CMB images has been changed here to 
aesthetically match the rest of the picture.  The CMB images and 
the prelaunch picture are available separately.



The World’s Most Powerful Microscope

Fermilab’s Tevatron Collider and Detectors

900-GeV protons: c - 364 mph

1-TeV protons: c - 295 mph

Improvement: 69 mph!

Protons pass my window 45,000 times per second

Large Hadron Collider at CERN, c−6 mph
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The Great Lesson of Science
in the Twentieth Century

The human scale is not privileged for
understanding Nature . . .

and may even be disadvantaged



Elementarity
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Symmetry
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Symmetry

Unity





Why not?



Elementarity

Symmetry

Unity

Identity



Elementarity

Symmetry

Unity

Identity

The fabric of space and time





The Goal of Science . . .

. . . gradually reduce prejudice
—Niels Bohr



[T]here has been one transforming change over

this thousand years. It is the adoption of the

scientific method: the commitment to

experiment, to test every hypothesis. But it is

broader than science. It is the open mind, the

willingness in all aspects of life to consider

possibilities other than the received truth.

It is openness to reason.

—Anthony Lewis, New York Times, 12/31/99




